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$G$ Haar $\mu$ , $\mu(tE)=$
$\Delta(t)\mu(E)$
$\Delta$ , Hilbert $L^{2}(G, \mu)$
,
$(\rho(t)\xi)(s)=\xi(st)$ , $(\lambda(t)\xi)(s)=\Delta(t)^{-1/2}\xi(t^{-1}s)$
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Ll $\{(\varphi\otimes \mathrm{i}\mathrm{d})(W)|\varphi\in \mathscr{L}(\ovalbox{\tt\small REJECT})_{*}\}$ $\{(\mathrm{i}\mathrm{d}\otimes\varphi)(W)|\varphi\in \mathscr{L}(\ovalbox{\tt\small REJECT})_{*}\}$
$A,\hat{A}$ , $A$ $C_{\infty}(G)$ , $\hat{A}$
$C_{r}^{*}(G)$ .
, $W$ von Neumann (G)–\otimes L\infty (G)
, $M(C_{r}^{*}(G)\otimes_{\min}C_{\infty}(G))$ . , (G)
$\{\rho(t)|t\in G\}$ von Neumann .
1.2 $\Sigma$ $L^{2}(G\mathrm{x}G)$ $\xi\otimes\eta-*\eta\otimes\xi$ . ,
$(\mathrm{i}\mathrm{d}\otimes\omega_{\xi,\eta})(\Sigma W)$ Schmidt .
, $K(t, s)=\overline{\xi(st^{-1})}\eta(t)\in L^{2}(G\cross G)$ ,




$(f*g)(t)= \int_{G}f(ts^{-1})g(s)d\mu(s)$ , $f^{*}(t)=\Delta(t^{-1})\overline{f(t^{-1})}$
* . von Neumann $\ovalbox{\tt\small REJECT},(G)$ $\ovalbox{\tt\small REJECT},(G)_{*}$
$(\varphi*\psi)(\rho(t))=\varphi(\rho(t))\psi(\rho(t))$ $\varphi^{*}(\rho(t))=\overline{\varphi(\rho(t))}$
, * . , (G)
$\varphi\in\ovalbox{\tt\small REJECT}(G)rightarrow f\in C_{b}(G)$
$f(t)=\varphi(\rho(t))$
. Fourier , $A(G)$ .




$L^{\infty}(G)$ $\ovalbox{\tt\small REJECT},(G)$ ,
$L^{\infty}(G)\cap$ (G) $=\mathbb{C}1$ .
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3
$G$ von Neumann $\mathscr{M}$ $\alpha=\{\alpha_{t}\}_{t\in G}$
, , von Neumann
. von Neumann Hilbert
. , $\mathscr{M}$ $G$ $\ovalbox{\tt\small REJECT}\otimes L^{2}(G)$
$(\pi(x)\xi)(t)=\alpha_{t}^{-1}(x)\xi(t)$ , $(u(t)\xi)(s)=\xi(t^{-1}s)$
. $\pi$ von Neumann , $u$
. , $u(t)\pi(x)u(t)=$
$\pi(\alpha_{t}(x))$ .
3.1 $\{\pi(x)|x\in\ovalbox{\tt\small REJECT}\}$ $\{u(t)|t\in G\}$ von
Neumann $G$ , vdf $\aleph_{\alpha}G$ .
$\alpha$ , von Neumann





$\alpha_{\gamma}(\wedge\pi(x))=\pi(x)$ , $\alpha_{\gamma}(\wedge u(t))=\langle t,\gamma\rangle u(t)$
.
$(\ovalbox{\tt\small REJECT}\otimes L^{2}(G))\otimes L^{2}(\hat{G})$ , $\cross G$ $\hat{\pi}$ $\hat{G}$
$v$
$\xi\in(\ovalbox{\tt\small REJECT}\otimes L^{2}(G))\otimes L^{2}(\hat{G})$ ,
$(\pi(\wedge y)\xi)(\gamma)=\hat{\alpha}_{\gamma}^{-1}(y)\xi(\gamma)$ , $(v(\gamma)\xi)(\gamma’)=\xi(\gamma^{-1}\gamma’)$
, , von Neumann
$(\mathrm{y}\mathrm{x}_{\alpha}G)\cdot)\triangleleft_{\alpha}\sim\hat{G}$
. ,
$\bigwedge_{t}_{\alpha}(\hat{\bigwedge}\pi(\wedge y))=\pi(\wedge y)$ , $\bigwedge_{t}_{\alpha}(\hat{\bigwedge}v(\gamma))=(t,\gamma\rangle v(\gamma)$
$G$ $\wedge_{\alpha}=\hat{\wedge}\{\alpha_{t}\}_{t\in G}\wedge\wedge$ .
3.2 ( ) von Neumann




$\{(\ovalbox{\tt\small REJECT} \mathrm{x}_{\alpha}G)\aleph_{\hat{\alpha}}\hat{G},$ $\wedge\hat{\alpha}\}\underline{\simeq}\{\mathrm{y}\overline{\otimes}\mathscr{L}(L^{2}(G)), \alpha\}\sim$ .
, $\tilde{\alpha}_{t}=\alpha_{t}\otimes\lambda_{t}$ $\lambda_{t}(z)=\lambda(t)z\lambda(t)^{*}$ .
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, $\ovalbox{\tt\small REJECT}$ $\mathscr{M}\overline{\otimes}\mathscr{L}(\ovalbox{\tt\small REJECT})$ ,
2 , von Neumann ,
. ,
, – .
III von Neumann $\varphi$




3.3 ( ) $\ovalbox{\tt\small REJECT}$ III von neumann .
(i) von Neumann X $\rangle\triangleleft_{\sigma^{\varphi}}\mathrm{R}$ II\infty .
(ii) $(\mathscr{M}x_{\sigma^{\varphi}}\mathbb{R})\aleph_{\overline{\sigma^{\rho}}}‘ \mathbb{R}$ .
(iii) $\ovalbox{\tt\small REJECT} n\mathbb{R}$ $\overline{.\sigma^{\varphi_{t}}}$ $\theta_{t}$ , $\tau(\theta_{t}(y))=e^{-t}\tau(y)$ .
$\tau$ II\infty von Neumann $\mathscr{M}x_{\sigma^{\varphi}}\mathbb{R}$
.
4 $C^{*}$
$G$ $C^{*}$ $A$ $\alpha=\{\alpha_{t}\}_{t\in G}$
, $A$ , $G$
$X(G, A)$ .
$(f*g)(t)= \int_{G}f(s)\alpha_{\epsilon}(f(s^{-1}t))ds$ , $f^{*}(t)=\Delta(t^{-1})\alpha_{t}(f(t^{-1})^{*})$
, .
$C^{*}$ $A$ Hilbert $\ovalbox{\tt\small REJECT}$ , $G$
Hilbert $L^{2}(G, \ovalbox{\tt\small REJECT})$ $u$ .
, $\xi\in L^{2}(G, \mathscr{L})$ , $(u(t)\xi)(s)=\xi(t^{-1}s)$ . $C^{*}$ $A$ Hilbert
$L^{2}(G$ , !$)$
$(\pi(a)\xi)(t)=\alpha_{t}^{-1}(a)\xi(t)$ $(\xi\in L^{2}(G, \ovalbox{\tt\small REJECT}))$
. , (G, $A$) $f$ ,
$\int_{G}\pi(f(t))u(t)d\mu(t)$
, , (G, A) Hilbert
$L^{2}(G$ , !$)$ .
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41C* $A$ $G$ , $\mathscr{K}(G, A)$
$C^{*}$ $A$ $G$ $C^{*}$ , $A\rangle\triangleleft_{\alpha}G$
. , Hilbert $L^{2}(G, \ovalbox{\tt\small REJECT})$ $C^{*}$
$C^{*}$ , $(A\aleph_{\alpha}G)_{r}$ .
$C^{*}$ ,
.
4.2 ( ) $G$ , $C^{*}$ $((A\aleph_{\alpha}$
$G)_{\tau^{\aleph}\hat{\alpha}}\hat{G})_{r}$ $C^{*}$ $A\otimes \mathscr{M}^{r}(\ovalbox{\tt\small REJECT})$ . , $\mathscr{M}’(\ovalbox{\tt\small REJECT})$
Hilbert $\ovalbox{\tt\small REJECT}$ .
2 $A,$ $B$ , $A\otimes\chi(\ovalbox{\tt\small REJECT})$ $B\otimes\chi(\ovalbox{\tt\small REJECT})$
, $A$ $B$ .
, $A,$ $B$ $\sigma$







5.1 ([7]) $C^{*}$ $A$ $\delta:Aarrow A\otimes_{\min}A$
, $\delta(A)(\mathbb{C}1\otimes A)$ $(A\otimes \mathbb{C}1)\delta(A)$ $A\otimes_{\min}A$
(cancellation property) , $(A, \delta)$ .
$(\mathrm{i}\mathrm{d}\otimes h)(\delta(a))=h(a)1=(h\otimes \mathrm{i}\mathrm{d})(\delta(a))$ $(a\in A)$
, Haar h – .
GNS $\{\pi_{h}, \ovalbox{\tt\small REJECT}_{h},\xi_{h}\}$ , $\ovalbox{\tt\small REJECT}_{h}\otimes$
$W(a\xi_{h}\otimes b\xi_{h})=(\pi_{h}\otimes\pi_{h})(\delta(a))(\xi_{h}\otimes b\xi_{h})$








$(A, \delta)$ $(\mathscr{M}, \delta)$ ,









Hilbert $\mathscr{L}$ , $\ovalbox{\tt\small REJECT}\otimes\ovalbox{\tt\small REJECT}$ $W$ $\ovalbox{\tt\small REJECT}\otimes\ovalbox{\tt\small REJECT}\otimes\ovalbox{\tt\small REJECT}$
, $W$ $\ovalbox{\tt\small REJECT}$ .
.
.
$\ovalbox{\tt\small REJECT}$ Hilbert $\ovalbox{\tt\small REJECT}^{\mathrm{c}}$ $\xirightarrow\xi^{\mathrm{c}}$ $(\xi|\eta)=$
$(\eta^{c}|\xi^{c})$ , $\ovalbox{\tt\small REJECT}^{\mathrm{c}}$ $\ovalbox{\tt\small REJECT}$ Hilbert
.
6.1 ([6]) $\ovalbox{\tt\small REJECT}$ $W$ , $\ovalbox{\tt\small REJECT}$
$Q$ $\ovalbox{\tt\small REJECT}^{\mathrm{c}}\otimes\ovalbox{\tt\small REJECT}$
$\overline{W}$
, $\xi_{1},$ $\xi_{2}\in\ovalbox{\tt\small REJECT},$ $\eta_{1}\in$ (Q), $\eta_{2}\in \mathit{9}(Q^{-1})$ ,
$(\xi_{1}\otimes\eta_{1}|W(\xi_{2}\otimes\eta_{2}))=(\xi_{2}^{c}\otimes Q\eta_{1}|\overline{W}(\xi_{1}^{\mathrm{c}}\otimes Q^{-1}\eta_{2}))$ .






6.2 ([6]) Hilbert $\ovalbox{\tt\small REJECT}$ $h$
$h\ovalbox{\tt\small REJECT}\subset \mathscr{D}(Q^{-1})$ , $Q^{-1}h\in(\sigma c)$
59
, $h$ $(Q\sigma c)$ ) $\mathrm{R}(hQ^{-2}h)^{1/2}$ $||h||_{HS}$
.
63 $||h||HS<\infty$
$\forall\xi\in \mathit{9}(Q)\forall\eta\in \mathscr{L}$ : $(\xi|h\eta)=(\eta^{\mathrm{c}}\otimes Q\xi|\zeta)$
$\zeta\in\ovalbox{\tt\small REJECT}^{\mathrm{c}}\otimes\ovalbox{\tt\small REJECT}$ .
, $Q^{-1}h\in(\sigma c)$ ,
$(\xi’|Q^{-1}h\eta)=(\eta^{\mathrm{c}}\otimes\xi’|\zeta)$ $(\xi’\in \mathit{9}(Q^{-1}), \eta\in\ovalbox{\tt\small REJECT})$
$\zeta\in\ovalbox{\tt\small REJECT}^{c}\otimes\ovalbox{\tt\small REJECT}$ . $\xi=Q^{-1}\xi’$
, .
Hilbert $\ovalbox{\tt\small REJECT}$ $W$
manageable , . .
6.4 $C^{*}$ $A,$ $B$ , $A$ $M(B)$ $\pi$
$\pi(A)B$ $B$ $\mathrm{M}\mathrm{o}\mathrm{r}(A, B)$ .
, $\pi\in \mathrm{M}\mathrm{o}\mathrm{r}(A, B)$ $\pi’\in \mathrm{M}\mathrm{o}\mathrm{r}(B, C)$ , $\pi’\circ\pi\in \mathrm{M}\mathrm{o}\mathrm{r}(A, C)$
.
6.5 ([6])
(i) $\{(\varphi\otimes \mathrm{i}\mathrm{d})(W)|\varphi\in \mathscr{L}(\ovalbox{\tt\small REJECT})_{*}\}$ $\{(\mathrm{i}\mathrm{d}\otimes\varphi)(W)|\varphi\in \mathscr{L}(\ovalbox{\tt\small REJECT})_{*}\}$
$A,\hat{A}$ , $C^{*}$ , $W$
$\hat{A}\otimes_{\min}A$ .
(ii) $\delta\in \mathrm{M}\mathrm{o}\mathrm{r}(A, A\otimes_{\min}A)$ , $(\mathrm{i}\mathrm{d}\otimes\delta)(W)=$
$W_{12}W_{13}$ .
(iii) $\delta(A)(\mathbb{C}1 @ A)$ $(A\otimes \mathbb{C}1)\delta(A)$ $A\otimes_{\min}A$
(proper), .
(iv) $A$ Banach , $\{(\varphi\otimes \mathrm{i}\mathrm{d})(W)|\varphi\in \mathscr{L}(\ovalbox{\tt\small REJECT})_{*}\}$
$\kappa$ , $\kappa((\varphi\otimes \mathrm{i}\mathrm{d})(W))=(\varphi\otimes \mathrm{i}\mathrm{d})(W^{*})$
. , (\mbox{\boldmath $\kappa$}) $A$ ,
$\kappa(ab)=\kappa(b)\kappa(a)$ , $\kappa(\mathit{9}(\kappa))=\{a^{*}|a\in \text{ }(\kappa)\}$, $\kappa(\kappa(a)^{*})^{*}=a$
.
(v) $A$ 1 $\{\tau_{t}\}_{t\in \mathrm{R}}$ ,
$\tau_{i/2}$ , $\kappa=R\circ\tau_{i/2}$ $R$
$\{\tau_{t}\}_{t\in \mathrm{R}}$ .
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(vi) $\{\tau_{t}\}_{t\in \mathrm{R}}$ $Q$ $\tau_{t}(a)=Q^{2it}aQ^{-2it}$
, $\overline{W}^{*}=W^{t\otimes R}$ .
$C^{*}$ $a\in A,$ $b\in\hat{A}$
$\delta(a)=W(a\otimes 1)W^{*}$ , $\delta(b)\wedge=W^{*}(1\otimes b)W$






7.1 ([6]) $W$ $\ovalbox{\tt\small REJECT}\otimes\ovalbox{\tt\small REJECT}$ $V$
$\otimes\ovalbox{\tt\small REJECT}\otimes\ovalbox{\tt\small REJECT}$
$\mathrm{v}1_{2}\mathrm{V}$ 13W23=W 3 $V_{12}$
, $V$ $W$ .
7.2 ([6]) $V$ manageable $W$
.
(i) $\{(\mathrm{i}\mathrm{d}\otimes\varphi)(V^{*})|\varphi\in \mathscr{L}(\ovalbox{\tt\small REJECT})_{*}\}$ $B$ $C^{*}$ , $V$
manageable $B\otimes A$ .
(ii) $\delta_{A}\in \mathrm{M}\mathrm{o}\mathrm{r}(A, A\otimes_{\min}A)$ $(\mathrm{i}\mathrm{d}\otimes\delta_{A})(V)=V_{12}V_{13}$ .
(iii) $\kappa$ $M(A)$ $\sim\kappa$ ,
\mbox{\boldmath $\varphi$}\in !( )* $(\varphi\otimes \mathrm{i}\mathrm{d})(V)\in \mathscr{D}(\sim\kappa)$
((\mbox{\boldmath $\varphi$}\otimes id)(V)) $=(\varphi\otimes \mathrm{i}\mathrm{d})(V^{*})$
(iv) $\tilde{V}^{*}=V^{t\Phi R}$ .
8
$C^{*}$ von Neumann
$(A, \delta_{A}),$ $(\ovalbox{\tt\small REJECT}, \delta_{\ovalbox{\tt\small REJECT}})$ . ,
.
, ,
. , – .
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81 (i) $(A, \delta_{A})$ $C^{*}$ $B\otimes_{\min}A$
$\delta\in \mathrm{M}\mathrm{o}\mathrm{r}(A, B\otimes_{\min}A)$
$(\delta\otimes \mathrm{i}\mathrm{d})\circ\delta=(\mathrm{i}\mathrm{d}\otimes\delta_{A})0\delta$
, $\delta$ $B$ ( ) .
(ii) $(\mathscr{M}, \delta_{\ovalbox{\tt\small REJECT}})$ von Neumann $\prime \mathrm{r}\overline{\otimes}\ovalbox{\tt\small REJECT}$
$\delta$ : $A’arrow\cdot\parallel\overline{\otimes}\ovalbox{\tt\small REJECT}$
$(\delta\otimes \mathrm{i}\mathrm{d})\circ\delta=(\mathrm{i}\mathrm{d}\otimes\delta_{\ovalbox{\tt\small REJECT}})0\delta$
, $\delta$ ( ) .
8.2 $\delta(B)(\mathbb{C}1\otimes A)$ $B\otimes_{\min}A$ (proper),
(cancellation) ?
, von Neumann , $C^{*}$
.
8.3 von Neumann $\Lambda’$ $(\ovalbox{\tt\small REJECT}, \delta_{d})$
. $\delta(A’)$ $\mathbb{C}1\otimes\overline{\ovalbox{\tt\small REJECT}}’$ von Neumann
$\Lambda’$ $(\mathscr{M}, \delta\ovalbox{\tt\small REJECT})$ , $J\cross(\ovalbox{\tt\small REJECT}, \delta_{\ovalbox{\tt\small REJECT}})$ .
$.\parallel\aleph(\ovalbox{\tt\small REJECT}, \delta\ovalbox{\tt\small REJECT})$ $z$ , $(\ovalbox{\tt\small REJECT}, \delta\ovalbox{\tt\small REJECT})$ ,
$(\ovalbox{\tt\small REJECT}, \delta\ovalbox{\tt\small REJECT})$ $J,$
$J\wedge$ ,
$\delta(z)=\mathrm{A}\mathrm{d}_{1\otimes(J^{\wedge}}\gamma_{W}’(j^{\wedge}J\otimes J\hat{J})(J\otimes JJz\otimes 1)\wedge$
, $\wedge\delta$ ( $\overline{\ovalbox{\tt\small REJECT},}\delta_{\ovalbox{\tt\small REJECT}}\underline{\triangleleft}$
$(\ovalbox{\tt\small REJECT}’, \delta_{\hat{\ovalbox{\tt\small REJECT}}},)$
$y_{\aleph}$
$(\ovalbox{\tt\small REJECT}, \delta_{\ovalbox{\tt\small REJECT}})arrow(A’\aleph(\ovalbox{\tt\small REJECT}, \delta_{\ovalbox{\tt\small REJECT}}))\overline{\otimes}\mathscr{M}^{\overline{\prime}}$ . ,
$\wedge\delta(\delta(x))=\delta(x)\otimes 1$ , $\wedge\delta(1\otimes y)=(\mathrm{i}\mathrm{d}\otimes\delta_{\overline{\ovalbox{\tt\small REJECT}}},)(1\otimes y)$ $(y\in\overline{\ovalbox{\tt\small REJECT}}’)$
, (I $\aleph(\mathscr{M},$ $\delta\ovalbox{\tt\small REJECT})$ ) $\aleph(\ovalbox{\tt\small REJECT}^{\overline{\prime}}, \delta_{\overline{\ovalbox{\tt\small REJECT}}},)$ $\delta(A’)$ $\mathbb{C}1\otimes \mathscr{L}(\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT})$
von Neumann $\text{ }\prime\otimes \mathscr{L}(L^{2}(\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}))$
. .
8.4 $(\ovalbox{\tt\small REJECT},\delta\ovalbox{\tt\small REJECT})$ ,
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